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Comparison of physical characteristics of young athletes in the growth 
period due to differences in exercise environment
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ABSTRACT
　The purpose of this study was to compare physical characteristics and muscle 
thickness of junior high school soccer players and junior high school swimmers. The 
subjects were 18 junior high school soccer players and 15 junior high school 
swimmers. We measured physical characteristics and the muscle thickness of four 
parts of the left and right sides of the biceps brachii and lateral head of the 
gastrocnemius. Muscle volume per body weight of swimmers and soccer players in 
2011 and 2012 showed significantly higher levels for soccer players in both 2011 and 
2012. Swimmers were significantly higher in Biceps Brachii muscle thickness of the 
right side compared to soccer players in 2012. From these results, a difference was 
found in physical characteristics due to the difference in the exercise environment, 
such as water and land. Muscles in the whole body must be well-balanced in 
performing land exercise and water exercise in the junior high school period of 
significant growth. Thus, it is suggested that there is a need to be able to increase 
well-balanced muscle thickness and muscle volume of the lower limb and upper body.
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Table 1．Physical characteristics of the subject.
Age Height Weight BMI %Fat
(yrs) (cm) (kg) (kg/m²) (%)
2011 18 12.7±0.5 153.1±5.5 40.4±3.8 17.1±1.5 11.8±3.6
2012 18 13.7±0.5 161.4±5.5 48.9±6.3 18.7±1.6 12.7±3.6
2011 15 13.0±0.0 167.4±5.2 56.7±5.8 20.2±1.2 15.5±3.6
2012 15 14.0±0.0 170.3±5.0 61.0±6.3 21.0±1.3 16.1±3.7























































































































Fig 3．Comparision of upper body muscle volume per body weight and lower limb muscle volume per body weight 




























































































































Fig 5． Comparision of muscle thickness and muscle thickness per body 
weight1/3 of left Bicens brachii of swimmers and soccer players in 
2011 and 2012.
Fig 4． Comparision of muscle thickness and muscle thickness per body 











































































































Fig 7．Comparision of muscle thickness and muscle thickness per body 
weight1/3 of left laterl head of gastrocnemius of swimmers and 
soccer players in 2011 and 2012.
Fig 6．Comparision of muscle thickness and muscle thickness per body 
weight1/3 of right laterl head of gastrocnemius of swimmers and 













































































































Fig 8．Echo image of a soccer player example
Fig 9．Echo image of example swimmer
Biceps Brachii
Right Le
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